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A PROCESS POR PREPARIKG A GR^ KPLAR DETE&ninn ' 

The present .invention relates to a process for the 
preparation of granular detergent or cleaning compositions 
with a wide range of bulk densities of between about 30 0- 
1300 g/1. More particularly the process of the invention 
makes use of a novel combination of high or low speed 
mixer/granulator in combination with a very low shear 
granulator. There has been considerable interest in 
detergent industry to develop processes for the production 
of granulated detergent powders exhibiting specific bulk 
densities. In the detergent industry powders exhibiting 
different bulk densities are available and specific 
processes are used to target specific ranges of bulk 
densities . 

There are a number of single step processes which produce 
powders within a very narrow range of bulk densities. Two 
stage granulation processes for production of powders of 
bulk densities greater than 600 g/1 are also known. 

JP 60 072 999A (Kao) and GB 2 166 4S2B (Kao) disclose 
processes in which detergent sulphonic acid, sodium 
carbonate and water are mixed in a strongly shearing 
apparatus; the solid mass obtained is cooled to 40*>c or 
below and pulverized; and the fine powder thus obtained is 
granulated. 

There has also been considerable recent interest in the use 
of high-speed mixer/ granulators in the preparation of high- 
bulk-density detergent powders. For exanple, BP 158 419B 
(Hashimura) discloses a process in which nonionic surfactant 
and soda ash are mixed and granulated in a reactor having 
horizontal and vertical blades rotating at different speeds! 
to give a detergent powder built with sodium carbonate and 
containing a high level of nonionic surfactant. 
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Pacent Application No. W093/'23523 describes a process for the 
continuous production of granular dcuergenc and/or cleaning 
compositions exhibiting bulk densities between 600 and HOC 
g/1 by a two-stage granulation in two mixer/granulators 
arranged in series where 40-100% of the solid and liquid 
ingredients based on the total weighc of solid and liquid 
ingredients used is pregranulated in a first low speed mix€ir 
yranulacor and the granulate from the first stage iis rr.ixed 
with the remaining solid and/or liquid ingredients in a 
second high speed mixer granulator and converted into a 
granulate where the content of the granules having diameters 
greater than 2 mni is less that 25 wt . per cent. The low 
speed granulator used in the Cirst granulation stage provided 
peripheral velocities or the mixing slsmsnts' between 2 m/s 
and 7 m/s. Preferred low speed nvixer granuintors are, e.g., 
the plough mixers made by Lodige, Carmany and the intensive 
mixer made by IMAPVC,, Germany. The high speed mixer 
granulator provides for a peripheral velocity of the mixintj 
elements of 8 m/s ro 35 m/s. a suitable high i^peed mixer 
granulator is, for exar-^ple. that made by Schugi . The 
Netherlands . 

Indian Patent No. l'/0497 describes a process for preparing a 
high bulk density granular detergent composition with bulk 
density of at least 650 g/1 which comprises treating a 
particulate starting material in a first step in a. high spaed 
mixer/densif ier, the mean residence time being about 5-30 
seconds and in a second step in a mode rate- speed 
granulator/densif ier whereby it is brought into or maintained 
in a deformable stage, the mean residence time being 1-10 
minutes, and a final step in a drying and/or cooling 
apparatus. preferably, the particle scarting material is 
already brought into and/or inaintained in a deformable stage 
in the first step. An example of a suitable high speed 
mixer/densif ier which may be used in this process is Lodige 
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CB30 recycisr. Ocher exan^ples of suitable high speed 
mixers/densif iers are, for instance. Schugi® granulacor or d 
Draise«> K-TTP80. An example of a suitable modGrace speed 
granulacor/densif ier which may be used in chie process is a 
Lodige* KM300 znixer also referred co as a plough share mixer. 
Another suitable machine is. for example. Draise® K-T160. 

Our copending application no. 92203563.9 describes a 
detergent composition and a continuous process ot producing 
detergent powders having bulk density of. for example, 600 
g/1 and above. This invention comprises treating a 
particulate starting material in a high speed mixer/densif ier 
characterised in that 0.1-50% by weighr as calculated on the 
granular detergent surfactant of liquid s>urfactant 
composition is mixed with the starting niateridl during the 
treating process. For obtaining o very high bulk density 
powder, the detergent powder obtained by the process of the 
invention may be turther treated in a second step in a 
moderate speed granulator/densif ier whereby it is brought 
into or maintained in a defcrrr.; ble statft. the mean residence 
time being 1-10 minutes and thereafter in a third step in 
drying/cooling apparatus for example as described in 
El?-A-367, 339. 

Thus, high bulk density powders have either been produced by 
a single step granulation or by a suitable combination of a 
low speed mixer granuiator in combination with a high speed 
mixer granuiator or a high speed miv^^r granulator combined 
with a low speed mixer granuiator. The low speed mixer 
granuiators generally operate with tip speeds in the range 
2-7 m/s and the high speed granulators operate with tip 
speeds in the range 8-35 m/s. 

It is an object of the present invention to provide a process 
for preparing granular detergent or cleaning compositions in 



wo 97/22^15 



FCT/EP96/05S82 



4 

which Che bulk densicy of che compos icions may be selected as 
desired becw en 300 - 1300 g/i. 

We have found thac granular detergents or cleaning 
compositions having bulk densities between 300 - 1300 g/1 nay 
be produced by effecting partial granulation in a high or Low 
speed mixer granulacor optionally with simultaneous heatincj 
and/or drying and/or cooling followed by completion of 
granulation under veiy low shear optionally wir.h drying or 
cooling. The desired bulk density of a granular composition 
rnay be obtained by appropriately regulating the granulation 
steps in the two different granulation- stages . 

Thus Che present invention relates to a ox^ocess for preparing 
granular detergents or cleaning compositions having bulk 
densities between 300 * 1300 g/1 comprising - 

mixing a particulate starting material in a low or high speed 
mixer/granulator ; 

adding a liquid binder and subjecting the mixture to partial 
granulation in the low or high speed mixer /granulator; 

transferring the partially granulated mixture tc a very low 
shear granulator; 

adding further liquid binder to th€( mixture for a time 
sufficient to complete granulation and to thereby obtain a 
granular powder composition of desired bulk density. 

Preferably, the process according co the invention 
comprises - 

i) placing all the particulate startinq materials including 
a builder and an alkaline inorganic material and 
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optionally flow aids in a low or high speed 
mixer/ granul a c or ; 

mixing the particulate starting materials to obtain a 
substantially uniform particulate mix; 

adding a predetermined quantity of liquid binder to 
effect simultaneous granulation of the particulate mix. 
to provide a post granulated powdered mix: 

introducing said part granulated powdered mix into a 
very low shear granuiator, and; 

adding the balance Quantity of liquid binder to complete! 
the granulation process over a sufficient time to obtain 
the required properties of the powder. 

A preferred bulk density range for the final product is from 
350 to 1000 g/1. 

The quanciuieij of liquid binder add©d in steps (iii) and (v) 
depends upon the final product density desired, as explained 
below. 

The extent of granulation in the low or high speed 
mixer/granulation and the low shear granulator can be 
controlled typically as below depending on the final product 
density desired. 

If the powder bulk density is at the low end. i.e. 300-650 
g/1, more preferably from 350-650 g/1, then preferably from 
5% to 75% by weight of the total liquid binder should be 
added in the low/high speed mixer. Then, the remaining 9S^ 
to 25% of the total liquid binder should be added in the very 
low shear granulator. 
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If, on Che ocher hand, the bulk denoity is at the higher end. 
i.e. 550-1300 g/i, more preferably from 550-1000 g/1, then 
preferably from ^5% co 95% tsy weight of the cocal liquid 
binder should be added in the low/high speed mixer. Then, 
the remaining 25% to 5% of the total liquid binder should be 
added in the low shear granulator. 

Obviously, there is some overlap in the aforementioned 
ranges. However, the low end range could be applicable tc 
300 (or 350) CO 550 g/I bulk density and/or the higher end to 
650 to 1300 (or 10001 g/1. 

The process of the invention may ha earned out in batch or 
continuous mode of operation. 

The choice of the high or low speed mixer/granulator is 
important. Suitable examples of high speed mixers of the 
present invention include tho Lodige® CB machine and suitcible 
examples of moderate speed mixers include the Lodige® KM 
machine. Other suitable equipment include the Drais® TlSo 
series naanuf actured by oraise werJceGnbH. Germany; the 
Littlefprd mixer with internal chopping blades, and the 
turbine type miller mixer haviny several blades on an axi:; of 
rotation. A low or high speed mixer granulator has a 
stirring action and/or a rtircing action which may be operiited 
independently of one another. Preferred types of low or liigh 
speed mixer granulator are mixers of the FukaeCfi) FS-G seri^^s; 
Diosna® V series ex Dierks & Sohne. Germany; Pharma Matri:<^ 
ex T.K. Fielder Ltd;, England. Other mixers suitable for use 
in the process of the invention ore the Fuji® VG-C scries ex 
Fuji Sangyo Co., Japan; the Roto® ex Zanchetta & Co. srl. 
Italy and Schugi® Flexomix granulator. 

Yet another mixer found to be suitable for use in the process 
of the invention is the Lodlge (Trade Mark) FM series 
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The process ot the presenc invention is especially tiexibJii 
concerning che particulate starting materials. The starting 
material is suitably chosen from Lhe compounds commonly used 
in detergent tormuiations such as builders, alkaline salts, 
detergent active materials and mixtures thereof. 
Compositions containing phosphate and/or zeolite are 
preferably used as starting materials. 

The process may with advantage be used to prepare detergent 
compositions containing from 5 to 50 wt%, especially from 15 
to 3S wt%, o£ anionic surfactant, this anionic surfactant 
being derived wholly oi' in part Crom an in ijitu 
neutralisation reaction in steps fiiil and/oi (vi . 

The liQuid binder may comprise, water, anionic surfactant, 
nonionic surfactant or mixtures thereof. 

The process of the invention is of special interest for the 
production of detergent powders of components containing 
relatively -high levels of anionic surfactant, for example, 
from 18 to 35 wt%, more especially 15 to 30 wt%, but it ii: 
equally useful for the preparation of powders containing 
lower levels of anionic surfactant for example up to 20 wt.^ 
and including the particulate starting material which very 
preferably contains an alkaline inorganic material, 
preferably an alkaline salt, in particular an alkaline 
carbonate, bicarbonate or mixture thereof . 

Preferably, Che unneucralised acid is added in a 
substantially stoichiometric amount. It is. however, 
possible that the alkaline material could be in excess. F'or 
example, the excess alkaline material may act as a buildei*. 

in order to produce anionic surfactant in-citu the 
particulate starting material preferably contains a solid 
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(ploughshare mixers) batch mixer ex Morton Machine Co. Ltd.. 
Scotland or a Farberg mixer. 

The typical tip velocity of these mixers is in the range of 
" 4 0 m/s. 



Preferred low shear granulators or mixer/granulatcrs are 
fluid bed and rotating bowl mixers, a typical fluidised ced 
is operated at a superficial air velocity of at:out 0.1-1.5 
m/s, either under positive or negative pressure and an inlet 
air temperacure ranging from -lO^C or S^C to 80«C or cvan up 
ro aoo^C. 

According zo the prsssnt inveniion final gr.rnulomet rv ?^ay 
be defined, fcr example that percentage of particles faJUng 
within a given size range. The inixcure of particulate 
starting material and liquid binder is then granulated in th« 
high/low speed mixer/granulator co a granulomer.ry dlfCerenc 
to the final granulometry . for example having u greater 
quantity of fine particles. The partially granulated mixture 
is then granulated to the final granulometry in the very low 
fthear granulacor. Densif ication of the material may occur 
simultaneously with granulation in the high/low speed 
mixer/granulator, or very low shear granulator. Granular 
detergent compositions according to the present invention 
should preferably have less than 5% by weight of granules 
less than 180 microns in diameter. 

i-he process of che invention is higinly flexible in terms of 
the selection of actives, their levels, che formulations. 



Preferably, the products of the process of tne invention 
contain anionic surfactant. 
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alkaline material, for example sodium carbonate and the 
liquid binder preirerably contains an acid corresponding r.o 
the anionic surfactant to be produced, for example LAS acid. 

The anionic surfactant prepared at least in part by in sicu 
neutralisation may. for example, be selected from linear 
alkylbenzene sulphonates, alpha-olefin sulphonates. internal 
olefin sulphonates, fatty acid ester sulphonates and 
combinations thereof. The prnrress ftf the inventAon is 
especially useful tor producing compositions conraining 
alkylbenzene sulphonates, by in situ neutralisation of the 
corresponding alkylben2cn© sulphonic acid. 

The present inventors have discovered that the final oulk 
density of the product of the present process may be altered 
by varying the percentage of unneutralised acid added in the 
high/ low speed mixer/granulator and in the very low shear 

r 

granulator. ; For a low bulJc density, the greater part o£ Che 
unneutralised acid should be added in the very low shear 
granulator. For example, the respective quantities of 
unneutralised liquid acid added in the two steps may be as 
set out on page 6 above. 

Other anionic surfactants that may be present in compositions 
prepared by the process of the invention include primary and 
secondary alkyl sulphates, alkyl ether sulphates, and dialkyl 
sulphosuccinaces and mixtures thereof. Anionic surfactants 
are of course well known and the skilled reader will be able 
to add to this list by reference to the standard cextbooks on 
this subject. 

If an especially high content of anionic surfactant in the 
final product is desired, additional anionic surfactanc, in 
salt form rather than in acid precursor form, may be added 
after granulation. Solid particulate anionic surfactant may 
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also be added ac an earlier scage in che process. Thus, the 
process of the invention repres nts a versatile route for 
incorporating high levels of anionic surfactant in powders. 

As previously indicated, nonionic surfactants and/ or high 
active mixtures may also be present. These too are well 
known to those skilled in che art. and include primary and 
secondary alcohol ethoxylates. Neutralised anionic 
surfactant may be mixed with non- ionics surfactants. 

Other types o£ non-soap surfactant, for example, cationic. 
zwir.r.erionic, amphoteric or semipolar surf actants i may also 
be present, if desired. Many suitable decerqent-accive 
compounds are svailablsr esnd are fully described in che 
literature, for example, in "Surface-Active Agents and 
Detergents", Volumes I and II. by Schwarts, Perry and Bercn. 

If desired, soap may also be present, to provide foam control 
and additional detergency and builder properties. 

The detergency builder present in the starting material may 
be any conventional builder used Cor removing the free 
calcium ions in wash liquor and for other known benefits 
associated with builders, examples of suitable builders 
include tripolyphosphate sales, for example of sodium, 
zeolite, citrates, isoda ash, layered silicates etc. The 
amount of builder material incorporated as part of the 
starting material is such that the final builder content in 
the composition is between 5 to 60% and preferably between 10 
to 35% by weight . 

Typically, detergent compositions produced by the process of 
the invention may comprise from 0 to 40 wt% of anionic 
surfactant, from 0 to 30 wt% of nonionic surfactant and from 
0 to 5 wt% of fatty acid soap. 
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The decerqenc compositions of the present invention may be 
complete detergent compositions in themselves, or they may be 
used as detergent components which may be mixed with other " 
conventional materials, for example bleaches and enaymes to 
produce a fully formulated product. 

The determent composition may optionally comprise of one or 
more flow aids which may be selected from dicamol, 
crystalline or amorphous alkali silicates, calcites. 
diatamaceous earth, precipitated silica, magnesium sulphate, 
precipitated calcium carbonace, or mixtures thereof etc. The 
flow aid may be pres«nt in a quantity of 0.1-15 wt% . 

Detergent compositions that may be prepared by the process of 
the invention may contain appropriate amounts of other 
conventional ingredients, tor example filler (for example, an 
inorganic salt such as NaCl), bleaches, enzymes, lather 
boosters or lather controllers as appropriate, 
ant iredeposi t ion and anti-incrustation agents, perfumes, dyes 
and fluorescers. The.^e may be incorporated in the product at 
any suitable stage, and the skilled detergent formulator will 
have no difficulty xn deciding which ingredients are suitable 
for admixture in the high-shear mixer/granulator , or low 
shear granulator. 

The compositions may contain a total of from 10 to 70 wt% of 
water-soluble crystalline inorganic salts, which may 
comprise, for example, sodium carbonate, sodium sulphate, 
sodium tripoly-phosphate, sodium ortho-or pyrophosphate, or 
sodium meta- or orthosilicate. Especially preferred 
compositions contain from 10 to 50 wt%, of soluble 
crystalline inorganic salts. 

Where the very low shear granulator comprises a fluidised 
bed, vsry fine particles will automatically be elutriated. 
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The resulting fine powder removed by chft air scream from the 
fluidised bed may be recurned to the low shear granuiacor or 
to the high/ low speed mixer/granulacor . 

The invention will now be illustrated by way of example wii.h 
reference to Che tollowing Examples. 

EXAMPLS T 

11 Kgs o£ Sodium Tripolyphosphate. 15 Kgs of Soda Ash and 
13 Kgs of fine sale were charged inco a ploughshare mixer. 
The mass was mixed for 30 seconds. 1 Ky of iiulphonic acici 
was incorporated into the ploughshare mixer tor a period of 
over 2 to 5 minutes wiiiliS continuing to run the mcir, ^g-ica-c 
and chopper. Thereafter 1 Kg of precipicated silica wajs 
added to the mixer and mixed for 3 0 seconds. 

The partly granulated powder was transferred to a fluid bed 
The part granulated powder was fluxdised by supply of air. 

9 Kg. of sulphonic acid was sprayed onto the mass using a 
cwin fluid atomiser to complete granulation. The powder was 
discharged and sieved through a 10 mesh sieve. 

The bul)c density was 480 g/1. 
EXAMP^RS TT-VI 

The procedure of example l was repeated by altering the 
amount of addition of the sulphonic acid in che cwo stages. 
The bulk densities of the final powder were measured and 
these are listed in Table I. 
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EXAMPLES 


LJW3 Addition {Kg) 


Produce BD 




In Ploughehare 


In Fluid Bed 


<3/l) 


I 


I 


9 


480 


II 


2.5 


7.5 


500 


XTI 


5 


5 


530 


IV 


7.5 


2.5 


550 


V 


8.5 


1.5 


60(1 


vr 


9 


1 





EXAMPf.r yjy 



12 Kg of Sodium cripolyphosphace. 5 Kg of zcolice and 20 Kg 
of Soda ash were mixed in a ploughshare mixer for 30 Sec. 
2 Kg of Sulphonic acid was sprayed over ono minuce while the 
mixcure was agitated and chopped. The entire mass was 
transferred to a fluid bed and fluidised by supply of air and 
12 Kg Sulphonic acid was sprayed using a twin fluid atomiser. 
The powder was discharged and sieved through a 10 mesh sieve. 
The bulk density of this powder was 400 g/1. 

EXAMPLE VTTT 

12 Kg of Sodium sulphate, 10 Kg of sodium carbonate. 13 Kg of 
zeolite was charged into a ploughshare mixer. The mass was 
mixed for 30 seconds. 1.5 Kg of molten stearic acid followed 
by 2.5 Kg of Non- ionics 1C,,E0,) and 2.5 Kg sulphcnic acid 
were added into the ploughshare mixer ever S minutes while 
continuing to run the main agitator and chopper. 1.75 Kg of 
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silicate solution (40% concentration) was also added to the 
mixer and mixed for 2 minutes. 

The partly granulated powder was transferred to a fluid bed 
and fluidrsed by supply of air. 0.5 Ko of sulphonic acid was 
sprayed on uo the mass using a twin fluid atomiser to 
contplete granulation. The powder was discharged and sieved 
through a 10 mesh sieve. The bulk density was 900 g/i. 

EXAMPLES IX 

22.5 )tg of sodium chloride, i 6 kg of sodium carbonute. l.?i kg 
o£ precipir.ated calcium carbonate and 1 kg of Dicamol was 
charged into a ploughshare mixer. The mass was mixed for 30 
seconds. 2.5 kg of sulphonic acid was sprayed over one 
minute while the mixture was agitated and chopped. The 
entire mass was transferred to a fluid bed and fluidised by 
supply of air was transferred to a fluid bod and fluidised by 
supply of air and 6.5 kg sulphonic acid was sprayed using a 
twin fluid atomispr. The powder was discharged and s loved 
through a 10 mesh sieve. The bulk density of this powder was 
S50 g/1. 

SKftMPLR X 

22.5 kg of sodium sulphate, 13. v kg of sodium carbonate. 1 kg 
of STPP and 2 kg of zeolite was charged into a ploughshar'3 
mixer. The mass was mixed for 3 0 seconds. 2.5 kg of 
sulphonic acid was sprayed over one minute while the mixture 
was agitated and chopped. The entire mass was transferred ro 
a fluid bed and fluidised by supply of air and 5.3 kg 
sulphonic acid was sprayed using a twin fluid atomiser. The 
powder was discharged and sieved through a 10 mesh sieve. 
The bulk density of this powder was 650 g/1. 
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1. A process for preparing a granular detergent or cleaning 
composition or component having a bulk density between 300 
and 1300 g/1 comprising mixing a particulate starting 
material in a low or high speed mixer /granulator . adding a 
liquid binder to the mixer/granulatcr and subjecting the 
resulting mixture co partial granulation, to produce a 
partially granulated mixture, Transferring partially 
qranulated mixture co a very low shear granulator, adding 
further liquid binder to the mixture for a time sufficient to 
complete granulation and thereby to obtain the granular 
pov^ler compcfliuion of desired bulk density. 

2. A process according to claim 1 in which the very low 
shear granulator is a fluid bed. 

3. A process according to claim 1 or claim 2 xn which the 
particulate starting material comprises a detergent builder. 

4. A process according co any preceding claim in which the 
particulate starting material comprises alkaline inorganic 
material, preferably an alkali metal carbonate. 

5. A process according to claim 4. wherein the neutralising 
agent is present in stoichiometric amount in excess. 

6. A process according to any preceding claim, for 
producing a granular, detergent or cleaning composition or 
component o£ bulk density in the region of 350 - 650 g/1 
comprises the steps of: 

(a) adding from 5 to 75% by weight of the total amount 
of liquid binder to the low/high speed 
mixer/granulator ; and 
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(b) adding the remaining from 95 co 25% by weight of 

Che coca! amount of licjuid binder in the low she^r 
granuiator . 

1. A process according co claims 1-5, being for preparing 
a granular detergent or, cleaning composition or component 
having a bulk density in the range 550 - lOOO g/i comprising 
the steps of: • 

(a) adding from 75 co 95% t;y weight ot the total amounc 
o£ liquid binder in the low/high speed 
mixer/granuiator ; and 

Cb) adding the remaining from ;>5 to 5% by weight of che 
total liquid binder in the low shear gr6nulacor. 

8. A process according to any preceding claim. k>eing for 
producing a granular detergent component or compO£;xLion 
containing anionic surfactant. 

9. A granular detergent or cleaning composition or 
component produced by the process of any preceding claim, and 
comprising: 

fron 5 to 50% by weight of anionic surfactant, 
preferably from 15 to 30% by weight anionic 5;urfactant. 

from 0 to A0% by weight of nonionic surfactant, 

from 0 CO 5% by weight of fatty acid soap, and 

from 5 to 60% by weight, preferably from 10 t:o 35% by 
wftighc, builder material . 
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